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PREFACE
T H E writing of a history of a university presents very real
problems to the teacher and student of history, imbued with
the conventional concepts as to values, proportions and ob
jectives. The basic difficulty seems to be that the possible
readers are of so many different groups, with every group entitled
to consideration. In the history of a state university, the tax
payers, the alumni, my colleagues and the students of social his
tory may all claim something of interest. The antiquarian and
the human interest journalist must often crowd out the conven
tional historian. I have accepted the situation as frankly as I
could, and make no pretense of uniformity in scale of treatment
or of consistency in inclusion or exclusion. As in all eclectic pro
ductions the result may well be irritation to all and complete
satisfaction to none.
No institution develops in vacuo. The history of any univer
sity is a chapter in the history of higher education, and also, in the
social history of its time and place. As ours is a state university
—and as the history of higher education in the United States is as
yet unwritten— the setting I have emphasized is the economic,
political, and social development of Missouri.
Any reader of the second part, on the modern university, will
see how difficult it would be for a writer long identified with one
school and one field of knowledge to have grasped and presented
the problems and progress of all the schools. The modernization
of the University took form in the development of the various de
partments, not of the University as an entity. Without the as
sistance of my colleagues this second part, if completed at all,
would have been hopelessly inadequate.
To these colleagues whose names appear as the authors of the
chapters on the various schools I wish to add the name of William
R ay Carter, who collected the data on which the chapter on the
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School of Education is based. I wish to express an especial
gratitude to Samuel Horace Lloyd, Jr., who undertook the Rolla
chapter, with unavoidable but most unfair time-limitations. T o
all I must express m y most sincere appreciation of their willing
ness to adjust their own plans and judgments to mine. Especial
ly I appreciate the cheerfulness of the writers on the older
professional schools in agreeing to minimize the days before 1890,
the period of the human interest, the student tales, and pictur
esque professors.
T o Henry M arvin Belden I owe sympathetic and critical ad
vice and indispensable aid in editing and proof reading. Curtis
Burnam Rollins, son of the “ Father of the University,” has
saved me endless drudgery as to local conditions and through
his fair and tolerant judgments confirmed or refuted m y own
conclusions based on circumstantial evidence. A graduate as
sistant collected the details of legislative action. Several groups
of N . Y . A. students collected statistics and indexed catalogs and
newspapers.
However, the ultimate responsibility for the entire work is mine;
this responsibility is unconditional because of my complete free
dom— to be taken for granted at the University of Missouri— in
the selection and presentation of the material.
Documentation b y footnote references seemed out of keeping
with the character of the book, but some indication of the main
sources of information is clearly desirable. The official records
of the University survived the fire of 1892 apparently intact.
They include the minutes of the board of curators from its first
meeting, and a separate series, beginning in 1869, of the executive
committee. The papers of the board also go back to the begin
ning, but vary greatly in interest, depending primarily on the
varying practice of the secretaries in copying into the official min
utes the full text of reports and the like. Their arrangement
leaves much to be desired but they are indispensable. The
University faculty minutes begin in 1863, and of the new profes
sional schools at various dates. Until toward the end of the
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eighties they contain disappointingly little beyond the formal
record of student petitions and student discipline.
There are two sets of printed catalogs available, in the libraries
of the University and of the State Historical Society; the latter
has, either as separates or in the appendices to the legislative
journals, a complete set of the curators’ reports to the governor
or Assembly. The appendices contain also reports of the legis
lative visiting or investigating committees.
The State Historical Society has a complete file of the States
man (originally the Patriot), Switzler’s paper, beginning in 1841,
and a more broken file of the Herald, edited by E . W. Stephens
and beginning in 1876. Both editors were members of the
board and deeply interested in the University. The Jefferson City
papers in the same depository are invaluable for debates in the
Assembly.
There are two histories of the University in print. The earliest
and in many ways the best was written by President Read and
published after his death in 1883 by the federal Bureau of Educa
tion under Contributions to the History of Education; Historical

sketches of the universities and colleges of the United States.
The notes are clearly by a different hand, quite probably by
that of Switzler. Through the early months of 1890 Thomas
Jefferson Lowry, first dean of the School of Engineering, contrib
uted a series of articles to the Herald, which were published by
the University the same year as A Sketch of the University.
Lowry carried the story on from 1876 to 1890, but his sketch must
be used with some caution. Lowry’s history, with the omission
of “ pen pictures” and purely local material, was reprinted in 1898
by the United States Bureau of Education as Number 21, Con

tributions to American Educational History, Higher Education
in Missouri.
The most comprehensive history of the University hitherto is
that of William F. Switzler, still in typewritten manuscript. At
least as early as the seventies Switzler began the collection of
material, an indeterminate part of which was lost in the 1892 fire.
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There seems no evidence as to when he began the actual writ
ing but he carried his account through 1903. The University
later purchased the manuscript. Switzler was an exceptionally
careful and accurate collector of facts rather than an historian.
The great bulk of his manuscript is made up of summaries of the
minutes of the board of curators and of the executive committee
and of programs of commencement exercises, and of all sorts of
exhibitions and oratorical contests, and the like. His chief sources
were the board minutes and his own newspaper. But there are
other sections, particularly on the founding of the University,
where he drew on his remarkably accurate memory and on other
material. Switzler’s extraordinarily accurate summaries of board
action are a most useful aid to any investigator.
J onas V iles
Columbia, Missouri
October 23, 1939
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TH E SCHOOL OF M IN ES AN D M E T A L L U R G Y
At Rolla
Samuel Horace Lloyd, Jr.

I
HE SCHOOL of Mines and Metallurgy of the University
of Missouri is unique among the various functional divisions
of the parent institution at Columbia. Although governed
by the same board of curators as manages the affairs of the Uni
versity as a whole, it occupies a separate campus in another section
of the state. The location of the school at Rolla, in Phelps county,
has not, of course, in itself, given any particular or specific di
rection to the development of the institution; but it has made the
story of the growth of the school necessarily a different one from
what it might have been otherwise. The traditions of the School
of Mines are inevitably related to the life of the community in
which it finds its home; and the geographic separation of the
institution from the University has occasioned the adoption of
purposes and policies, from time to time, other than those which
might have been put into effect if the school had been located
in Columbia.
The primary directing force in the development of the School
of Mines, however, has not been the fact of its location at Rolla,
nor the fact of its geographic separation from the University;
it has been the ever-increasing and more specialized demands
of the mining and industrial industries of the state and of the
nation. Once the school was established, most of the changes
in educational policy and a majority of the alterations of cur
ricula which characterize its history can be shown to be evidences
(463)
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of the operation of this force. There are interludes, to be sure,
in which other forces were operative, and during which the in
stitution was not particularly responsive to the needs and de
mands of industrialism. But these same interludes do not make
very interesting reading, and a knowledge of them is not vital
to an appreciation of the history of the school or of the impor
tant task which it has performed through the years. Th ey are
best omitted from such a brief story as this.
The prelude to the actual establishment of the School of Mines
is to be extricated from the thrilling if somewhat unmelodious
symphony of the industrial development of Missouri and of the
North during the thirty-year period preceding the Civil War,
and from the attendant social cacophony of the times.
B y 1830, the nation in its economy had begun to feel the
effects of the industrial revolution. The steam engine, the cotton
gin, the spinning jenny, the power loom, the steamship, the loco
motive, the substitution of coke for charcoal in the smelting of
iron ores— these and other inventions had attracted the enter
prising capitalists of the country to the rich profits to be had
from coupling these devices with labor and marketing the flow
of goods produced. Shortly the reaper, the sewing machine, im
proved postal service, and the telegraph were to accelerate the
rate of industrial progress.
It was the north which seized upon these opportunities. As
Beard has put it: “ In every respect, the nature of American so
ciety in the north favored the enterprise of business men. No
intrenched clergy or nobility overshadowed them in national life
or branded their labors, as through all the long past, with the
stamp of contempt.” It was here that machine technology was to
revolutionize production. It was here that the demand for men
trained in the physical sciences was to arise. Men in large
numbers soon were to be called for who were imbued with
philosophy of business and profits, who were ready and prepared
for the rough-and-tumble race of being first at the festive table
of the nation’s sumptuous resources.
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The phenomenal and unparalleled growth of industry during
this period was sure to give rise to a cry for reform in higher
education. In the main, the colleges of the country were financed
prior to the Civil War by subsidies from the congregations of
the various religious denominations then extant. The adminis
trators of these schools were, with few exceptions, professional
churchmen. The courses of study available were loaded with
theology and the classics. Little could be had in these halls of
learning by the ambitious youth of the time that would in any
remote sense prepare him for a professional career in business
or industry.
The natural sciences were in demand. And a knowledge of these
sciences was most conveniently acquired in the classroom.
Physics and chemistry were formal disciplines, and they were
extremely difficult for the individual to master, working on his
own initiative and alone. They were eminently adaptable to
the methods of the classroom and the laboratory. Since there
was scant room for these subjects in the curriculum of the second
ary schools, it was a foregone conclusion that the sciences would
find their way through the sacrosanct portals of the “ literary”
colleges of the day, or that they would be taught, frankly and
openly, and for utilitarian purposes, in schools of a new type.
Both courses of action were resorted to. The educational revo
lution at Harvard after 1869, during the presidency of Charles
W. Elliot, must serve here as the only example of the former
trend. It was the insistent demand for schools where the sciences
and their applications might be taught more or less exclusively
which is of importance for this history. Schools were wanted in
which the young man planning to prepare himself for industrial
and technical pursuits might acquire the greatest possible knowl
edge of the requisite subject matter in the least possible time. It
was this demand that helped to establish such schools as the
Columbia School of Mines in 1864, the Massachusetts Institute of
Technology in 1865, Worcester Polytechnic in 1865, and Ste
vens Institute in 1871. It was this same demand that was in
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part responsible for the establishment of the School of Mines and
M etallurgy of the University of Missouri.
In the second place, the School of Mines owes its existence to
the fact that, before the W ar between the States had begun, a
few observant travelers and a number of residents of Missouri
had come to have an awakening appreciation of the value of the
mineral resources of the state, and had expressed themselves as
to the possibilities of profit through the development and ex
ploitation of those resources. Among these prophets was School
craft, who had much of importance to say and to write about the
mineral wealth of the southern section of Missouri. Albeit he
was somewhat optimistic in his economic soothsaying, he was
aware, as early as 1830, of the vast latent income resident in the
commercial ores of the region.
These same farsighted individuals saw the need, if the mineral
accumulations of the Ozarks were to be appropriated and put
to use most wisely and most profitably, for some sort of institu
tional training ground for the men who were to direct the
mining and metallurgical enterprises that would arise. In the writ
ings of Schoolcraft, and in the records of the General Assembly,
and in the press of the state in the interval from 1830 to i860,
there are numerous expressions of opinion as to the need for a
school in Missouri where the technical training requisite to sci
entific mining and metallurgical operations might be provided.
M any influential persons felt that such an institution would
yield a very generous return on the investment required for its
establishment.
Finally, the School of Mines owes its origin to the steady, if
somewhat tardy, growth of a democratic sentiment in the years
before i860 favoring the provision of governmental aid toward
widespread opportunities for the higher education of the chil
dren of the agricultural and the industrial classes.
This sentiment had met with strenuous opposition from two
sources: from the leaders of higher education of the day, and
from the southern members of the federal congress. The exe
cution of any such plan of education carried with it the necessity
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of a considerable secularization of higher education, since it would
call for generous financing by the federal government of such
projects as might be undertaken. The states were then more
or less powerless to act alone. It was certain, therefore, that
the actual setting up of such schools as were herein anticipated
would be opposed by the more reactionary leaders of higher edu
cation, who saw their educational leadership threatened.
Much more effective opposition to the federal subsidizing of
such schools as were proposed came from the ranks of the south
ern members of congress, who saw in the plan, involving a great
expansion of the concepts of the powers and functions of the
federal government, a distinct threat to their own sectional se
curity. Their antagonism was politically potent enough, as a
matter of fact, to postpone such grants of land until they, as
southerners, withdrew as one from the congress.
Once hostilities had begun, it was not long before the remain
ing northern senators and representatives took such action as
was necessary to put the plan for providing higher education
for the less fortunate youth of American society into execution.
On July 2, 1862, the Morrill Land-Grant College Act was ap
proved. This act specified that a school or schools be estab
lished in each state agreeing to cooperate under the grants
“where the leading object shall be, without excluding other sci
entific and classical studies, and including military tactics, to
teach such branches of learning as are related to agriculture and
the mechanic arts— in order to promote the liberal and practical
education of the industrial classes in the several pursuits and
professions of life.”
Alert to its opportunities, in March, 1863, the General Assem
bly of the State of Missouri passed unanimously the following
resolution:
Be it
Resolved, by the General Assembly of the State of Missouri, that the
said act of Congress of the United States is assented to and accepted by
the State of Missouri, with all the conditions, restrictions and limitations
therein contained, and the faith of the State of Missouri is hereby pledged
to the faithful performance of the trust hereby created.
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By the acceptance of the terms of the land grant the people
of Missouri made immediate the opportunity to set up a new
type of higher education within the state, and they made it
possible to establish a school for the mineral industries in the
Ozark region.
II
Before the School of Mines was actually legislated into existence,
however, by the General Assembly, some seven years were
given over to debate on the questions as to what sort or sorts of
college were to be established and where it or they should be
located. There was considerable political pressure brought to
bear b y the citizens of the southern section of the state to have
an institution set up at some point in the commercial mineral
bearing area of Missouri. The persons exerting this pressure
wanted a technical school for the training of young men who
might serve as engineers and leaders in the development of the
state's mineral properties. On the other hand, there was strong
pressure exerted to have the land-grant school or schools set
up at Columbia, the home of the University.
As to the lengthy dispute above mentioned, during which de
bate was acrimonious and political maneuvering reached a new
high, the University of Missouri catalog for the year ending
June, 1871, has this to say:
The great event in the history of the University during the past year
is the final action in locating, in connection with it, the Agricultural Col
lege and the School of Mines.
This ended a struggle more bitter and longer continued than that had
in any other State as to the disposition of the Congressional grant. I t is
to be hoped that the discussions before the Legislature, in the newspapers,
in lectures, and before the people, which this protracted contest gave rise
to, has greatly tended to educate the people of the State in the true idea
of a University. Could all these discussions be collected in a volume, it
would constitute one of the most valuable documents which has yet ap
peared on the method and scope of University education.

In February, 1870, the General Assembly had specified that a
college o f agriculture be established at Columbia, and a school
of mines somewhere in the southern portion of the state. The
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board of curators of the University was directed to find a site for
the latter school under conditions of competitive bidding. An
account of the board’s actions in carrying out the act of the
legislature is to be found in the same catalog mentioned above:
It is to be borne in mind that the School of Mines, though forming an
integral part of the University organization and to be under the same
control, was by the Act of the Legislature to be located, under certain
conditions, in the mineral district of southeast Missouri, and to receive
for its support one-fourth part of the income from the Agricultural and
Mechanical College land grant.
The committee appointed by the Board of Curators of the State Uni
versity to locate the Congressional land grant for “ a School of Agriculture
and the Mechanic Arts, and a School of Mines and Mining,” in this State,
have, after due deliberation and much labor, performed that duty. It
was a patriotic work, inasmuch as the committee received no compensation
except actual expenses incurred. Several sections of the State desired the
location of the school in their midst, but only two proposals came in such
a shape to the committee as to warrant entertainment. These were from
the counties of Phelps and Iron, and to the former was awarded the prize.
The two propositions, and the reasons impelling the committee to this
selection, are fully explained in the report which follows.
Colonels Russell and Northcutt were appointed a sub-committee to visit
the two competing counties, and examine and appraise the lands offered.
They were out some two weeks upon this duty, and reported in favor of
Phelps, estimating the bid of that county— including lands and bonds— at
$130,545, against $113,500 on the part of Iron. It is said the latter county
would have added $40,000 to her bid to have secured the location, but
she was too late.
It is contemplated by the committee that the buildings for the school
shall be erected on a piece of the land donated— a beautiful site— adjoining
the flourishing town of Rolla, on the South Pacific Road, the ground being
800 feet higher than St. Louis.
The following is a list of the known minerals in Phelps County:
Iron
Lead
Copper
Manganese
Mineral paint
Cobalt
Nickel
Zinc
Gypsum
Arsenic
Limestone
W hite and variegated Sandstone
Marble
Quartz
Kaolin
Phelps County having in all respects complied with the offers made,
the School of Mines was accordingly located at Rolla, in that county; and
the site of the buildings for the school is to be Fort Wyman, in the im
mediate vicinity of the town— one of the grandest situations in .the State,
commanding a view in all directions as far as the eye can reach, and in
the midst of one of the richest mining districts of the world.
The site consists of one hundred and thirty acres for the college buildings
and grounds, and of forty acres near by for practical and experimental
purposes.
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The Board of Curators will put this school into operation at the earliest
practicable period. They have already appointed a committee to select
and recommend for appointment a Professor of Mining and Metallurgy,
who is to have power to recommend for appointment two assistants. The
erection of the building is to be under the general charge of the Professor,
that it may be as complete as possible in all requirements of such a
building. While architectural taste is to be duly regarded, the wants and
necessities of the school are to be mainly considered.

Thus the School of Mines came to be located in Rolla; and
thus the board declared its intention to set the institution in
operation at the earliest possible moment.
The promise was promptly carried out. In the catalog of the
University of Missouri for the year ending June, 1872, there
is this to be found with regard to the school:
The Board of Curators acted, in reference to this school, with the same
promptness and energy that they had done in putting into operation the
Agricultural College; more difficulties were to be encountered, as in this
case everything was to be done. There were neither professors in general
science, nor books, nor apparatus, nor buildings.
The first thing to be done was to select a Director of the school. The
President of the University and a Committee of the Board were appointed
to make the selection. After the most careful enquiry and personal con
sultation with some of the first scientific men of the country, Professor
Charles P. Williams, then a Professor in Delaware College and State Geolo
gist, and having a very large experience in practical chemistry and in
mining and metallurgy, was chosen. Professor Williams entered with much
zeal upon his work— rooms were secured in the new public school building
at Rolla— two assistants were appointed at a very small compensation,
on account of advantages of instruction in practical chemistry which they
were to have, and the school was formally opened on the 23rd of N o
vember last.
During its first the year the school prospered more than could be expected.
The number of students has been 28, which for such a school is an excellent
beginning.

The school was thus in operation by the autumn of 1871. The
site, however, was a different one from the one originally chosen.
Classes were held in a building designed for public school use on
ground to the north of the town. Fort Wyman, the original site,
lies to the south of Rolla.
In planning the course of study to be offered at the School of
Mines and M etallurgy, Director Williams and others initially in
trusted with the leadership and administration of the college
appear, first, to have been influenced by the language of the
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Morrill Act, which specifies in general terms the kind of school
to be established:
The leading object shall be, without excluding other scientific and
classical studies, and including military tactics, to teach such branches of
learning as are related to agriculture and the mechanic arts . . . in
order to promote the liberal and practical education of the industrial
classes in the several pursuits and professions of life.

Secondly, these same persons seem to have given careful con
sideration to the wishes of the legislature and the citizens of
south Missouri. The school was, among other things, to train
young men for the mineral industries.
At any rate, Director Williams had this to say about the course
of study in 1871 in his report to Governor Brown through James
S. Rollins, then President of the Board of Curators:
The course of instruction was so planned that, while it should always
keep in view the requirements of the mining engineer and the metallurgist,
it would aim to extend the sphere of usefulness of the institution, by offering
facilities for training in mathematics, the physical and natural sciences, and
the most prominent modern languages. . . . The school would, there
fore, welcome within its walls those whose tastes or afterlife pursuits
would tend in the direction of the study of the sciences . . . and
would not merely dispense its benefits upon the few whose aim would be
in the development of the mineral wealth of the country. In other words,
it should be in sympathy with the broad and catholic spirit of that action
of the Government toward the industrial classes under which it was
founded, and to which it is largely indebted for its support.

President Read of the University has something to say also,
on the occasion of the formal opening of the School of Mines on
November 23, 1871, about the purpose of the institution if not
about the actual course of study:
It is to furnish the means of thorough scientific and practical knowl
edge of those branches which relate to mining and the working up of the
mineral resources of the country. It is, as far as possible, to supply, to
those engaged in mining and metallurgical operations, agents competent to
take charge of new and old works, and to conduct them upon thoroughly
scientific principles. In no department of industry is science so much
required— no where is there so much waste in consequence of ignorance.

Ostensibly in harmony with these more or less formal declara
tions of policy, a three-year course of study leading to the degree
of Mining Engineer was established:
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First Year
Algebra— finished; Geometry; Trigonometry— begun
Mensuration; Surveying and Field Practice
General Chemistry and Chemical Philosophy; Physics
Mineralogy— Descriptive and Determinative; Crystallography
Outlines of Zoology
Analytical Chemistry; Blowpipe and Humid Qualitative Analysis
Drawing— Mechanical and Free-Hand
Second Year
Trigonometry— finished; Analytical Geometry— Calculus— begun
Surveying— Field Practice; Descriptive Geometry— Projections, Shades and
Shadows
Machinery and Motors
Chemistry— General and Industrial; Metallurgy; Physics
Analytical Chemistry— Qualitative and Quanitative Humid Analysis
Geology— Physiographical, Dynamical and Historical Lithology; Phenomena
of veins and mineral deposits
Drawing— Free-Hand and Mechanical
Third Year
Calculus; Analytical Mechanics; Applied Mechanics
Field-Practice and Engineering; Topography
M etallurgy and Assaying— wet and dry methods
Analytical Chemistry— Qualitative Analysis
Machinery and motors
Mining— methods of exploration and exploitation; extraction, crushing and
concentration; mining regions
Drawing— maps, plans and sections of mines
Towards the close of the third year, a course of lectures will be delivered
b y the President of the University on mining law.
Throughout the course, evening public lectures on Human Physiology and
Domestic Hygiene, and on special scientific studies, will be delivered.
French and German are optional studies.

There was a need felt also for a preparatory course of instruction
in addition to the regular course, probably as a result of the fact
that there were, within the neighborhood and the state, but few
secondary schools then functioning in which the individual might
prepare himself for the immediate study of the pure and the
applied sciences. Such a course was included in the original
program. One year was required for the completion of the
following curriculum:
Preparatory Year
Algebra— to Quadratic Equations
Arithmetic— Metrical System
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Rhetoric and Composition
Natural History— Botany (Structural and Systematic)
Elementary Chemistry— Elementary Physics
Physical and Industrial Geography— Lectures

Applicants for the preparatory course were required to be at
least sixteen years of age, and to stand examination in the ordi
nary branches of an English education. Completion of the
preparatory course admitted the student to the regular course
without examination.
Persons who petitioned for admission as regular first year
students were required to be at least seventeen years of age,
and to stand examination in all the studies of the preparatory
year.
Special students were admitted to any department without
previous examination, but were not entitled to a degree. They
were, however, issued certificates of proficiency “ on satisfactory
evidence” in whatever subjects they elected to pursue.
B y the time the School of Mines had been functioning about
two years with the above courses of study, there seems to have
arisen among the people of the state a misapprehension as to the
purposes of the institution, for Director Williams’ report to Gov
ernor Brown in 1873 contained the following statement:
The unfortunate impression, formerly so current, that our school simply
instructed in those matters pertaining immediately to practical mining, is,
I am happy to state, being gradually eradicated. The public is beginning
to appreciate that a school of mines is, in its broadest sense, a school
of applied science, in the curriculum of which all those branches of sys
tematically arranged knowledge which are interwoven with the industrial
arts are included. The School of Mines of Missouri is, in effect, a school
of technology, wherein students are trained first in the pure science and
mathematics, and subsequently in the application of these sciences, there
by, in connection with the agricultural college of the University, fulfilling,
to its amplest extent, the design of that liberal act of Congress which has
given birth to them both.

In 1874, in order that the above misapprehension might be
the more quickly dispelled, two new degrees, in addition to the
one in Mining Engineering, were offered: one in Civil Engi
neering, and the other in Philosophy. And in the University
catalog for the same year the School of Mines was described as
“ a school of Technology, with Civil and Mining Engineering and
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Metallurgy as specialties.” The course in Philosophy was short
lived, for it was dropped in 1882.
In the period from 1877 to 1886, frequent changes were made
in the courses of study, the most of them, apparently, so that
the institution might better meet the demands being made upon
it by industry. For example, in 1877-1878 optional business
courses were established. The first class in business was to
spend all its time on bookkeeping, finishing within one to three
months; the second class was to study bookkeeping in connection
with any other study or studies desired, the course to run through
a whole year. These curricula were dropped from the catalog
in 1882.
In 1878-79, two courses for teachers were added: one led to
a second class teacher’s certificate, the other to a first class cer
tificate. The first of these courses was dropped in 1880. The
second, made a regular two-year course in 1880, was dropped in
1882.
The University catalog for 1881-1882 lists a four-year girls’
course in arts at Rolla; but this curriculum does not appear in
the catalog for the ensuing year. With the dropping of the girls’
course, the preparatory course was made a two-year course of
study.
It was in 1885 that the legislature first concerned itself with
the type of training offered at the School of Mines. In that year
an act was passed establishing an academic course at Rolla:
That the obligations of the State to the General Government, as
sumed by the acceptance of the land grant of July 2, 1862, may be more
fully discharged, and in order to promote the liberal and practical edu
cation of the industrial classes in the several pursuits and professons of
life, the Board of Curators of the University of the State of Missouri
shall prescribe and adopt a liberal academic course of study to be taught
in the School of Mines and Metallurgy located at Rolla, in addition to
the courses now taught in said school, and may confer the degree of
bachelor of science upon all students who shall complete said course in
said school to the satisfaction of the faculty thereof.

This action, mandatory on the board, produced the following
statement in the catalog for 1885-1886:
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A t the last session of the Legislature of Missouri, a bill was passed
providing for the establishment of an Academic Course of Study at the
School of Mines. In pursuance of the provisions of this act the Faculty
of the School of Mines, at their first meeting in September, arranged
the following course, which has since been duly approved by the Execu
tive Committee of the School.
First Year

Second Term

First Term
Arithmetic
Grammar and Word Analysis
United States History
Drawing

Algebra
Composition and Rhetoric
Physical Geography
Physiology
Drawing
Second Year

Second Term

First Term

Latin
Algebra
Geometry
Civil Government
Drawing

Latin
Algebra
Geometry
Physics
Drawing

Third Year

First Term
Latin
Trigonometry
English Literature
Bookkeeping

Second Term
Latin
Land Surveying or Botany
Chemistry
Political Economy

This course is designed for the benefit of those students who do not
wish to enter the Technical Department, and who still wish to complete a
more extensive course of studies than is offered in the Preparatory. It
is believed that the course will especially recommend itself to young men
who wish to fit themselves for successful business pursuits, and to teachers
who wish to prepare for the higher work of their profession.

Here was an attempt by the legislature to see that the school
met more completely the purposes of the Morrill Act, and an
effort by the administration to prepare students for careers in
business and in teaching, both of which professions were making
demands for persons trained in the sciences.
B y the close of its first fifteen years the School of Mines had,
through its students and graduates, made a name for itself, not
only in Missouri, but in the nation and in foreign lands. The
published lists of students show an increasing attendance from
out-of-state, and, beginning in 1882, attendance from outside the
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United States. In that year, Pedro Y . Baque, of Allende, Chi
huahua, M exico, registered in the technical department; and in
the following year there were five foreign students on the campus.
The enrollment figures including the preparatory course for this
period appear below:
Year
1871-1872
1872-1873
1873-1874
1874-187S
1875-1876
1876-1877
1877-1878
1878-1879

Enrollment
........
........
........
........
........
........
.........
........

Year
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886

Enrollment
...........
...........
...........
...........
...........
...........
........... ..................... 4 6

T h e effect on attendance o f the hard times following the eco
nomic crisis of 1873 is clearly in evidence. Th e decline in en
rollment from 1882-1883 to 1885-1886 is not so easy to account
for. In all probability it resulted from curtailment of curricula.
T h e bachelor degrees granted during the first fifteen years are
as follows:
Y ear
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
Totals

Mining Engineering
1
1
3

2
2
1
2
1
1
None
2
21
19

Civil Engineering
2
1
2
1
2
1
None
1

T otal

4

5

3

I
2

5
3
3

21

40

1

3

2 '
5
3
4

2
2
2
1

A glance at the table of enrollments and at the total number
of degrees granted each year will show a very low ratio of de
grees granted to enrollment.' This fact seems to be explained b y
three circumstances: first, a rather large percentage of the en
rollments was composed of students in the preparatory course;
second, m any individuals in the technical department were spe-
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cial students not eligible for degrees; and third, many of those
who came to the school seeking degrees met offers of employ
ment so attractive that remaining for the full three years ap
peared unnecessary. Railroads were building everywhere, and
industrial technology was making rapid advancements through
these years. The demand for technically trained men, degrees
or no degrees, was really greater than the schools of the time
could supply.
One building was added to the campus in the period from 1871
to 1886. The Chemistry Building, situated just south of the
original Rolla Building, was erected in 1885. It was a twostory red brick structure, 102 feet by 55 feet.
The directors during this first period were Charles P . Williams,
1871 to 1877, and Charles E. Waite, 1877 to 1888.
Ill
From 1871 to 1886, the United States made almost unbelievable
strides forward in the extractive and manufacturing industries.
B y 1890, the nation led the world in the quantity and value of
her products, thus usurping the industrial leadership of Great
Britain. B y 1920, she was an industrial cyclops, so far out
distancing other nations in her productive efficiency as to make
comparisons meaningless.
Through the entire period of the School of Mines now under
consideration— the period, that is, from 1886 to 1921— industry
was paying court assiduously, if not lustfully, to those two gen
erous maidens, physics and chemistry. And physics and chem
istry were repaying that courtship generously. They glowed
and beamed, and gave up their secrets profusely. The ways of
industry grew more numerous and more complex. Where there
had been one application of basic scientific principles before,
there were now hundreds. Each industry came to have its
special techniques, its own ways of putting the ever-increasing
store of scientific knowledge to its particular uses.
It became virtually mandatory on the engineering schools of
the country to alter and enlarge their curricula to meet the need
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fo r men more precisely trained in the more numerous fields of
industrial technology. T h e School of M ines was no exception.
In 1889-90 for example, the number of curricula was in
creased. T h e catalog for that year listed the following:
Preparatory Course ..............................................................
Academic Course ..................................................................
M ining Engineering ..............................................................
C ivil Engineering ..................................................................
M echanical Engineering .....................................................
Chem istry _................................................................................
M athem atics and Physics .................................................
General Scientific Course .................................................

2
3
3
3
3
3
3
3

years
years
years
years
years
years
years
years

Here, four new curricula appear: mechanical engineering,
chem istry, mathematics and physics, and a general scientific
course. A ll the above courses o f study of college rank led to
the degree of bachelor of science in whatever field th e student
w as registered.
There were m any other changes in curricula in the years to
follow. In 1891-92 the general scientific course w as dropped
from the catalog, but three new special courses were offered:
assaying, surveying, and electricity. These special courses were
added to meet the needs of students who did not have the means
or the tim e to complete the regular three-year curricula. T h e
addition o f the course in electricity is indicative of the increased
demand for men trained in this field. Certificates of proficiency
were awarded to those persons completing the special courses.
In 1892-93 the preparatory course was eliminated, the
academic course was increased to four years, the technical courses
remaining three-year courses as before.
In 1893-94
academic course was made a three-year
course once more, while the technical curricula were extended
to include a fourth year. T h e courses in mechanical engineering
and in m athematics and physics were dropped from the catalog
without comment.
A four-year course in general science was offered in 1898-99.
It replaced the academic course in the fall of 1900. In 189899 mining was added to the list of special courses.
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The courses of study remained unchanged from 1900 to 1907.
In the latter year they appeared as follows:
Mining— Regular Course
Options
Geology
Mine Machinery
Ore Dressing
Metallurgy
Civil Engineering
General Science
Special Courses (2 years)
Assaying
Surveying
Electricity
Mining
Graduate Course (2 years) for graduates in Civil, Electrical, or Meehan*
ical Engineering who desire to work along mining lines. The degree, Mining
Engineer, will be conferred on students who have received the Bachelor
of Science Degree in Engineering, and who complete the two-year course
of study as outlined.

The General Assembly interested itself for the second time,
in 1915, in the program of the school. The so-called Buford bill
was passed.
The College of Agriculture and the School of Mines and Metallurgy
shall have power to confer degrees suitable to their designs and courses of
study; and the School of Mines and Metallurgy shall provide courses
for,'and shall confer the bachelor of science and professional degrees in
mining engineering, in electrical engineering, in chemical engineering, in
civil engineering, and the degrees of bachelor and master of science in general
science.

In a test case, the Supreme Court of Missouri held the above
act to be constitutional, and to be a proper legislative action. As
a consequence of this decision and of the foregoing act, the 191718 catalog contained the following statement of courses:
Regular Courses (4 years)
Mining Engineering
Metallurgical Engineering
Civil Engineering
General Science
Mechanical Engineering
Electrical Engineering
Chemical Engineering
Graduate Courses
Mining
Metallurgy
General Science
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Special Courses (2 years)
Assaying
Surveying
Electricity
Mining

There were no further alterations in the courses of study in
this thirty-five year period, except that a Student Arm y Training
Corps unit was established during the war, to be supplanted by
a regular Reserve Officers’ Training Corps unit in 1920-21;
and two-year vocational courses in topographic engineering,
highway engineering, oil field engineering, and architectural
drawing were added in 1920-21 for ex-soldiers sent to the
school b y the Federal Board for Vocational Education.
B y these rather numerous changes in curricula the school gave
evidence of the fact that it was alive to the needs of the state
and the nation in a time of phenomenal industrial expansion.
T he State M ining Experiment Station was established at the
School of Mines by the board of curators on June 1, 1909, so
that the institution might render more complete service to the
mineral industries of the state. The purposes of the station were
set forth thus:
I t is the object of the station to conduct such original researches or to
verify such experiments as relate to the properties and uses of mineral
products?' to investigate the engineering problems connected with d ie
mineral industry, the economic methods of mining and the preparation
of mineral products, the methods of preventing waste of the mineral re
sources and the methods of preventing accidents in mines, mills and
smelters; _to assist in improving the conditions surrounding the labor in
mines, mills, and smelters; and such other researches or experiments as bear
directly upon the application of mining and metallurgical engineering to
the mineral industry of the State of Missouri.

Enrolm ent statistics for this period of thirty-five years re
flect the increased demand for young men with technical train
ing. T he graduates departing from the “ literary” colleges of
the time seem not to have m et the specifications for individuals
needed to take over technical and administrative positions.
Business leaders were in search of men who were well grounded
in the elements of chemistry and physics, and in their applications
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to the actual processes of mining and metallurgy, and of manu
facturing.
The School of Mines, in the period under consideration, grew
rather remarkably:
Year
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-189S
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904

Enrollment
59
50
65

69

80
83
114
119
121
96

72

104
117
168
177

192
209
194

Year
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913
1913-19H
1914- 19*5
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Enrollment
224
215
201
229
254
231
188
158

205
251
262
265
288
232
235
393

420

When allowances are made for the effects on attendance of the
lean days following the panic of 1893; when it is recalled that
the preparatory course, which had always added appreciably to
the enrollment, was abolished in 1892; and when it is pointed
out that the financial support of the institution was at times
embarrassingly inadequate during these thirty-five years, the
above figures appear even more significant.
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T h e record o f degrees granted from 1887 to 1921 is interesting:
Year
1887
1888
1889
1890
1891
1892
1893
1894
1895

1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
T otals

M ining
Eng.
2

M et.
Eng.

Civil
Eng.
2

Mech.
Eng.

Elect.
Eng.

Gen.
Chem.
Eng.
Science
1
2
1

1
1
1
1
1
2
2
4

1

5
7
9

10
11
16
21
18
12
20
18
30
26
23
10
12
9
17

1
2

2

3

2

2
2

3
3
4

1
1

1
1
2

3

1

4

1
3
3
3
4

2
1

4
3
4
4
3

27
41

7
9

10
2

397

54

84

6
2

1
1

5
13
9

3

16

5

1

1
5

11
6
5

11

4

1

3

3
9
9

4

42

13
15

18
24
23
21
29
34
42
34
39

7

22
23

5

15
35
36

8
2
1
1
1
1

4
4
4
5
7

1
2

3

9

21
11
8

2
1
1

3

2
I
I
?
0
2

4

5

2
8

2
1
1

2

T o u ts

1
1
1
1

24
15
55

3

67

85

670

From 1887 to I9 °I there was again a low ratio of degrees to
total enrollment.
In explanation of this circumstance the
U niversity catalog for 1890-91 had this to say:
T o the criticism sometimes made on this school for not having a
greater number o f graduates each year, your committee deem it but
ju st to say that, in our opinion, this is largely due to three facts: 1st,
th at the facilities have not been provided for a complete education in
all the branches of scientific knowledge expected to be taught here,
without more time, labor and expense than the average student of lim-
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ited means can afford; 2nd, that work and proficiency alone are the
touchstones to the success rewarded b y diplomas from this school; 3rd.
that the demand for students who nave not more than half finished
the prescribed course required by this school before graduation, but
who have become equipped for the work of surveyors and civil engineers
to the extent that they command much greater wages than they could
have done on entering the school, tempts many to make engagements
that lead them away from the school before finishing the course, most
of these students being of limited means.

From 1901 to 1921 the per cent of the freshmen class remain
ing to earn degrees is appreciably higher than in the years
from 1886 to 1901. This increased ratio of degrees to enroll
ment is almost certainly attributable to two facts, although it
is impossible accurately to weight them: first, a larger part of
the incoming students were from families of more means; and,
second, industry was demanding fuller training of those to
whom it offered employment. The latter fact is probably of
the greater significance.
The relatively small number of degrees granted in 1919 is
accounted for by the departure from the campus during the
two preceding years of a large number of upperclassmen for
the purpose of entering the nation’s military services.
Additions to the physical plant of the School of Mines were
quite extensive during this thirty-five year period. In 1890,
as a result of a special appropriation of $5000 b y the legislature,
a red brick three-story student dormitory, with a capacity of
thirty students, was erected on a site just south of the Chemistry
Building. This structure was to become the director’s residence
in 1905.
The Mining Building and Power Plant was erected in 1895.
This much needed building was located just north of the old
Rolla Building. It was a red brick structure which housed
the mining laboratory, several small laboratories, an instrument
room, offices, and the boiler and engine rooms.
Mechanical Hall was added to the campus in 1901. It was a
two-story red brick building, erected just north of the Mining
Building and Power Plant, which contained offices, a wood shop,
the gymnasium, a forge shop and tool room, and lecture rooms.
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In 1902, two wings were added to the Chem istry Building.
These were one-story red brick structures measuring 60 feet by
55 feet.
Norwood Hall, the largest building on the campus, was in
use in 1903. It is a three-story press brick building, erected
on a site to the east of the Rolla Building, which provided space
for lecture rooms, drawing rooms, and laboratories.
The M etallurgy Building was begun in 1908 and finished in
1911. I t is a two-story press brick structure with two large
one-story wings which is located to the east of Norwood Hall.
Parker Hall was built in 1912. It is a two-story press brick
building erected on a site to the south of Norwood Hall. This
structure contained the administration offices, the library, the
auditorium, and laboratories.
T he year 1915 witnessed the construction of the Jackling
Gym nasium , toward the north end of the campus, and the ad
dition of a two-story stock room to the Chem istry Building.
These various additions to the plant gave evidence of the
growth o f the school, and added materially to the facilities for
training students.
There were seven directors during this second period: W il
liam H. Echols, 1888-91; Elm o G. Harris, 1891-93; W alter B.
Richards, 1893-97; George E . Ladd, 1897-1907; Lewis E . Young,
1907-1913; Leon E . Garrett (acting director), 1913-1915; Austin
L. M cR ae, 1915-1920.
IV
T h e W orld W ar taught the leaders of industry within the na
tion a number of valuable lessons. Am ong other things, the ex
periences o f the United States army, in its efforts to select officer
personnel and to place men in the service in those positions for
which their native endowments, their experience, and their in
terests best fitted them, called attention sharply to the gains in
productive efficiency in industry to be had from the proper se
lection and placement of workers. Plant managers began to see
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that men placed on jobs which made demands on them commen
surate with their abilities, and which were in harmony with
their interests, had less tendency to quit their jobs at the first op
portunity, worked more efficiently, and entertained a more
wholesome attitude toward the management and its plans than
men who were haphazardly chosen and placed. Those charged
with the efficient operation of industrial plants came to realize
that they were working with an equation in which there were
three variables instead of two. They saw they were concerned
not just with raw materials and machines, but with raw ma
terials, machines, and men. As a result of the adoption of more
enlightened personnel policies, some plants experienced as great
as thirty per cent increases in efficiency.
F. W. Taylor and Frank Gilbreth, early in the twentieth cen
tury, had shown the paramount importance of job analysis and
the detailed planning of shop work for industrial efficiency. They
had experimented with time and motion study; they had made
elaborate investigations in hundreds of occupations in order to
find how to get the largest possible daily production with mini
mum fatigue to the worker. But these discoveries in the field
of selection, placement, and motivation of workers on the part
of the army during the war and their subsequent verification by
industry were something different, and they were revolutionary.
This new conception of industrial workers as complete human
beings, with their individual traits and aspirations, brought with
it a demand for an entirely new type of leadership. The oldfashioned foreman and department head, who ruled by supreme
delegated authority, would have to be replaced b y an individual
with a broad sympathy for his workers and a genuine under
standing of human motivation. This new leader, especially in
positions of large responsibilities, was to have an understanding
of our social and economic history, he was to comprehend the
workings of our economic system, and he was to know some
thing of the psychological functionings of his fellow men, in their
individual and in their group relationships, and in their rela
tionships to their jobs.
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T h e School of M ines, with m any other engineering and technical
schools, was soon aware of the demand for this new typ e of
leader. Records of its graduates showed that within a few years
after beginning their employment many of its alumni found them
selves in administrative work, directing the efforts o f others im
m ediately under them. In view of this fact, and in recognition
o f the above demand, courses in economics, history, and psychol
o gy were added to the catalog in 1921-22. T h e various courses,
except for economics, were elective, and remain so to the present.
In this same year a number of other catalog changes were made.
Courses in biology, zoology, botany, and bacteriology were added
so as to meet the needs of the course in general science, and to
accommodate those students in civil engineering who wished to
specialize in sanitary engineering. The four special courses (twoy ea r courses in mining, assaying, surveying, and electricity) were
dropped from the catalog. And petroleum engineering was added
to the list of mining options. In 1924-25, petroleum refining
w as made an option in the chem istry curriculum.
In 1926-27, b y special arrangement with the Graduate School
at Columbia, the School o f M ines first offered w ork leading to
the degree of D octor of Philosophy. In this same year, the w ork
o f the vocational department came to an end.
A departm ent of ceramic engineering was established at the
school in September, 1926. T h e catalog for 1927-28 contains
the following statement with reference to the creation of the
departm ent:
The demand for well trained ceramic engineers, by the ceramic industries
of the country, exceeds the supply. T his statement applies particularly to
the State of Missouri where the ceramic industry is the most important of
the industries engaged in the production of raw materials and finished
products. Missouri ranks as one of the most important of the various
ceramic districts of the United States. Notwithstanding these considera
tions the State has, heretofore, had no school of ceramics of collegiate cal
iber and the industries of the State were obliged to obtain their trained
ceramic engineers from institutions outside the State. I t was inevitable,
therefore, that a demand should arise for a department of ceramic en
gineering in a Missouri institution.

T h e four year course of study was designed to prepare stu
dents to find employment in the following industries: clay and
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clay testing, lime, gypsum, refractories, abrasives, enameled
ware, and cement. Laboratory facilities were provided for test
ing ceramic materials, for studying ceramic manufacturing tech
niques, for fabricating and testing the various types of ceramic
wares, and for research in the ceramic field. It is noteworthy
that most of the laboratory equipment was donated by the ce
ramic industries of Missouri.
A complete sanitary engineering option was added to the civil
engineering curriculum in 1931-32.
Aside from these numerous changes in the courses of study,
there were other important changes on the campus during the
period under discussion. The following announcement appeared
in the catalog for 1921-22:
As a result of a cooperative agreement between the School of Mines
and the United States Bureau of Mines, the Mississippi Valley Experiment
Station of the Bureau of Mines has been established with business offices
in St. Louis and the laboratories in Rolla. The activities of this sta
tion will cover the lead and zinc fields of the Mississippi Valley and will
deal with such problems as arise in the lead and zinc industry of a mining,
ore dressing, or metallurgical nature, and are of a general character, the
solution of which would tend to increase the efficiency of the industry and
the economic development and conservation of the lead and zinc resources
in the territory served by the station.

The work of this Station has been of very great assistance to
the mining and metallurgical industries of Missouri and adjoining
states, and of the nation. Since 1923 it has occupied the Bureau
of Mines Building on the campus, a building which it shares with
the mining and the ceramic departments.
In 1928, the Missouri clay testing and research laboratories
were established on the campus. These laboratories were to be
under the general direction of the ceramic engineering depart
ment, and were to offer free technical advice and aid to the citi
zens and the ceramic industries of the state. Nominal charges
were fixed for some research investigations.
With these changes in curricula, and with these additions to
the campus activities, the School of Mines has, since 1921, at
tempted to the best of its ability and within the limits of its
resources, to adjust its program to the insistent demands of those
industries which it was created to serve. The institution has,
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of necessity, had to turn out more highly and more specially
trained men. Its history since the W ar, in this respect, has,
of course, very closely paralleled the histories of most of the
other technical schools of the nation.
Enrollment figures for this eighteen-year period are given
below:
Year
1921-1922
1922-1923
1923-1924
1924-1925
1925-1926
1926-1927
1927-1928
1928-1929
1929-1930

Year
Enrollment
1930-1931 ........ .................635
1931-1932 ........ ................. 679
1932-1933 ........
1933-1934 ........ ................. 384
I 934-I 93 S ........
1935-1936 ........
1936-1937 ........
1937-1938 ........
1938-1939 ........

Enrollment
........
........
........
........
........
........
........
........
........ ................. 55*

T h e effects on enrollment of the severe depression years of
1932 to 1937 are clearly visible. With the exception of these
years, there was a steady increase in enrollment, a fact which
offers as conclusive evidence as can be had of the ever-increasing
demand on the part of industry for individuals with training in
the fundamental sciences and their practical applications.
Below is a record of bachelor degrees granted during this same
period:
Y ear
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

M ining
Eng.
45
56

18
21
24
27
24
17

16

*9

16
16
12
9

1939

16
18
22
21

Totals

397

1936
1937

1938

M et. Civil Mech. Elect. Chem. Ceramic Gen.
Eng. Eng. Eng. Eng. Eng.
Eng. Science
0
2
10
2
2
1
1
1
6
2
7
15
11
12
1
2
8
2
17
7
5
4
10
6
I
3
7
3
4
4

8
2

15

16
12
19

13

28
27
32
24
20
21
30
23
18

152

336

5

10
20
9
7
7
5

11

3
4

6
2
8
12
14
13
14
9

3
9

7

11
10

5

9
13
7

8
16
8

2

2
8

9
7

17

6
8

17

4
3

10

12
10

16

15

17

12
10
12
12
27

131

152

166

9

2
2

3
4

2
3

2
2
6
3

2

Totals
68
88
44

64
56

62
65

63
63
86
103
113
90
83

6

3

3

I

80
90

2

2

94
115

52

41
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T w o additional improvements in the service rendered by the
School of Mines to industry deserve mention here and the story
of the institution’s growth is complete. The advancements in
the field of personnel management in the years following the
World War led to the establishment of separate personnel
departments as adjuncts to hundreds of industrial plants within
the nation. The men in charge of these offices soon realized
that their interests would be best served, in their search for
young men trained in science and engineering, by keeping in
close touch with the sources of supply— namely, the scientific
and engineering schools of the country.
Numbers of these personnel men were visiting the campus by
1925. Their wants were, in most cases, rather specific; and
they were interested in traits other than mere scholastic ability
in the seniors to whom they offered employment. The school
had, of course, been cooperating with industry in placing grad
uates through the heads of the various degree-granting depart
ments. But the need now appeared obvious for coordinating
these efforts, and for making more complete information available
on seniors than the grade records alone could show.
Within a short time, an employment service for seniors and
graduates was made a part of the work of the student adviser’s
office; and a system of personnel reports on students was de
vised and put into operation as one of the functions of that same
office. In 1926, the coordinated employment service was es
tablished. Up to and including 1930, through this service, every
individual in the senior classes was placed by commencement
time. Since that year, during the depression, all have been found
employment by August 1 following their graduation. Industry,
as have the seniors, has found this service very helpful.
In the same year, 1926, a system of personnel records was
devised and put into use. Toward the close of each semester,
every student is rated by each of his instructors on the following
traits, given here with their definitions:
Intelligence—-How do you rate the student as to general mental ability?
(This rating might or might not agree with his grade in your course.) The
information wanted is “ What CAN he do?” rather than “W hat is he doing?”
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Energy— How do you rate the student as to his industry, application to
his workj and persistency of effort?
Initiative— How does the student impress you with respect to his ability
to shift for himself; to go ahead with his work without frequent assistance
from his instructors, or from his fellow students?
Leadership— How do you rate the student as to his capacity for directing,
controlling, or influencing others?
Reliabilitjr— How do you rate the student as to his reliability, sense
of responsibility, and sincerity of purpose?
Personality— How do you rate the student as to his success in winning
confidence and respect through his appearance, speech, and manners?
Promise of Success— If the student impresses you as showing promise of
attaining more than ordinary success in his profession, please indicate the
type of work for which you believe him to be best fitted.

Ratings on the first six traits are kept on a spot card, so that
anyone interested can, at a glance, get a picture of the student’s
personality with reference to those traits. Statements as to the
student’s promise of success are, of course, kept separately.
These personnel records have proven to be of very great value
to the personnel men visiting the campus, as well as to the student
adviser’s office in its program of student guidance.
The directors during this third period have been Charles H.
Fulton, 1920-37, and the present incumbent, William R. Chedsey, 1937— The School of Mines and M etallurgy of the University of M is
souri, child of industry, of democratic sentiment, and of a
desire on the part of the people of Missouri to develop the
mineral resources of the state, has just completed its sixtyeighth year of service to the cause of engineering education. It
is now, as it was in the beginning, a school of technology, with
mining and metallurgy as specialties. Through two-thirds of
a century its enrollment has grown from the twenty-eight stu
dents who frequented the campus in 1871-72, to a total of
eight hundred and nine graduate and undergraduate students
in 1938-39.
T h e school is, first of all, a Missouri institution. F or the past
several years about seventy-five per cent of the students in
attendance have come from Missouri, whose taxpayers give the
institution the major portion of its financial support. T h e School
of Mines is known, however, in all corners of the world. Its
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graduates are to be found in the great metropolitan centers of all
the continents; and they are today helping to develop the re
sources of the most remote frontiers. They are Missouri’s con
tribution, in part, to the industrial advancement of the nation
and of the world.
The intentions and the hopes of the founders of the school have
been fulfilled. The School of Mines has trained hundreds of
men for careers in industry; it has rendered extensive service to
the mineral industries of the state; and it has provided higher
education, at minimum cost, for the children of the industrial
classes. In accomplishing these purposes, it has added not a
little to the credit due the University of Missouri as that great
institution has carried on its program of public-supported higher
education in the state.
The School of Mines faces the future with a courage born of
its past achievements. It stands ready, with an adequate and
enthusiastic teaching staff, and courses of study adjusted to the
needs of the times, to continue to do its share in making the na
tion a more comfortable, a more interesting, and a more pleasant
place in which to live.
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TH E FUTURE
Frederick Arnold Middlebush
President, University of Missouri
H E P R E C E D IN G pages have presented the historical de
velopment of the University of Missouri since its founding.
In the chapters on the several colleges and schools there was
related, in some detail, their history and objectives. This chapter
is in the nature of a conclusion.
It has been urged upon me that here I should indulge, in some
degree at least, in forecasting the future. As we pass the first
century mark, and embark on our course to the second, it is sug
gested that we should give careful thought to the exact plotting
of the course we are to travel. If such an assignment were ac
cepted literally, we would be confronted with two tasks, both of
them impossible of fulfillment. The first is prophetic; the second
is that of long-range planning.
It is a natural human trait, and one necessary to man’s pro
gress, to attempt to anticipate the future. B ut in the complex
world in which we live today, any attempt at sure prevision is
hazardous. Could the founding fathers of this University have
foreseen one hundred years ago the problems of the University of
today? And without that foresight, could they have wisely drawn
up the blueprints and specifications of the University as it should
be a century after they had passed from the scene?
The task of planning and building a university is never ended,
and the far goal of its evolution is never wholly in sight. It is
not a task consummated in the white heat of any given moment.
There is no logical or practical foundation, at least in educational
(492)
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work, for the “ fixed term” planners. O f late we have heard
much of the “ five and ten year plans” for this purpose and that;
and, even in the field of higher learning, the program builders
have, on occasion, borrowed such phrases. I submit that there
should never be set any terminal points for progress in educa
tion, any more than for the civilization which education serves.
Even the task of university planning for a short term of years
can be completed by the work of no single individual, however
zealous, energetic, and far-sighted he may be. The responsi
bility for shaping the course of development o f the University
falls upon many shoulders. The president stands, at best, in the
position of one who initiates proposals and co-ordinates ideals
and the ways of achieving them. It is his task to gather to
gether and weld into one united whole the best judgment of all
those with whom he is privileged to work.
The founding fathers of this University were thoroughly aware
that its future objectives could not be precisely formulated all at
once. While the type of university they envisioned was an in
stitution of quite limited character, the Geyer Act and subse
quent legislative and constitutional enactments wisely provided
for a constantly evolving institution, designed throughout its his
toric development to meet the problems of each succeeding day
and generation. The University was not looked upon as a
rigidly fixed institution, but as an organization which would
grow with the society of which it is an integral part.
But while one cannot presume to prophesy the future of the
University in detail, nor lay down rigid long-term plans for
any institution in this rapidly changing world, there are certain
principles, reasonably self-evident, which should guide us, if
the University of Missouri is to grow with any surety toward
those high ideals which American education has set up for itself.
These principles are so fundamental that they must always be
kept clearly in mind by those responsible for the University’s
development. T h ey are quite simple in statement: but in spite
of their simplicity they have been all too often ignored or violated
in the region of higher education.
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T h e first principle is that there never should be any com
promise in the quality o f the University’s personnel and its work.
In spite of an ever-present and insistent pressure to do other
wise, the University should never expand its program at the ex
pense of a high standard of quality; which means, in practice,
beyond its assured degree of financial support. The University
of Missouri, in common, especially, with other state universities,
is being urged constantly to enlarge its activities to include new
fields. However meritorious such fields may be, they must al
ways be evaluated on the basis of the effect such expansion would
have on the quality of the already established program. If any
task is worth doing at all by the University, it is worthy of the
very best, nothing less. It is not the quantity but quality that
counts in the end.
T h e second principle is in the nature of an obligation of the
University to the individual citizen: the obligation to give every
one qualified to enter its gates a chance to develop his capacities
to the utmost, not merely for his own sake, but for the sake of
taking his efficient place in the society of which he is a member.
This obligation is based upon what we, as a nation, have always
considered a self-evident right: the right of each to an education
as far as he is capable of it, as well as the right of society that
its members be fitted to its service. In recognition of this right
and the obligation that attends it, we in America have placed
greater emphasis than has any other country upon publicly sup
ported education, of which our state universities are the culmi
nation.
T he third principle is closely related to the second. It has
guided and should always guide higher education in America. I
refer to the obligation of the University to serve and support
our democratic institutions to the utmost of its power. It is
an inherent belief among us Americans that an educated, in
formed citizenry is essential to the maintenance of democracy.
This view of education is nowhere more clearly stated than in
the Ordinance of 1787, setting up a system of government for
the Northwest Territory:
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“Religion, morality, and knowledge, being necessary
to good government and the happiness of mankind,
schools and the means of education shall forever
be encouraged.”
Here we have, unequivocally stated, our national philosophy
on the importance of education in our system of government.
Our national literature is filled with evidences of the belief that
a system of public education forms the very foundation of our
democracy.
In the light of the international catastrophes that have come
upon the world in this our Centennial Year, one cannot but be
impressed by the soundness of this philosophy. Certainly, the
hope for our modern democracies, if hope there be, lies in the
degree to which our educational system can provide the state
with informed, free- and straight-thinking, tolerant citizens. Such
a body politic cannot help holding high above all other consid
erations the fundamental rights of the individual, rights inherent
in any system of government which makes the least pretense of
being democratic. The democratic way of government is not the
easy way: it is the hard way. It becomes more difficult as our
civilization becomes more and more complex. The burden of
preparing our youth for modern democracy, with all that it
means, falls squarely upon our educational institutions, and is
the peculiar responsibility of those institutions deriving their sup
port from public funds.
The fourth principle I shall name uniquely belongs to our own
University. I refer to the direct obligation of the University of
Missouri to the State of Missouri which brought it into being,
fosters its continued existence, and upon which its future de
pends. The progress of the University during the last one hun
dred years has been directly related to this service to the state.
The University did not move forward unaffected by the de
velopment of Missouri; its program was not planned upon a
purely theoretical basis. From the outset, the University evolved
as an institution closely connected, functionally, with all of the
state’s intellectual, cultural, and professional enterprises. M any
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researches important to our citizens have been prosecuted; and
the results of this body of research have been made available
constantly. Thus, through its well-balanced plan of organization,
the U niversity stands today prepared to render to the state a
three-fold service: the training of students, the prosecution of
research, and adult education through the extension divisions.
A fifth guiding principle in the development of the University
if it is to continue, in fact, to be a true university is embodied in
the word, freedom. If a university is to fulfill the high obligations
which I have reviewed, it must be free from the spirit of in
tolerance, bigotry, and undue interference from whatever source.
This does not mean that the University should not be subject
to any regulation. It does mean, however, th at the nature and
degree of such regulation should always be considered in the
light o f the true purpose o f a university,, and they should not be
inimical to the fulfillment of that purpose. Recognizing this
ideal as fundamental, the people of Missouri wisely vested the
government of the University in the hands of a bi-partisan board
of curators, composed of public spirited citizens, who would
discharge their duties with a high sense of public responsibility.
I t should be emphasized that the freedom which the University
enjoys in carrying forward its work goes hand-in-hand with
certain responsibilities. There can be no rights exercised in hu
man society without the assumption of corresponding duties. It
is only through a wholesome and consistent respect for these
duties th at the University can command the respect and esteem
from which flows the possibility of freedom so necessary to the
U niversity’s very life.
These are only a few o f the more significant principles that
should guide our future as an educational institution qualified
to discharge its increasing obligations in a growing civilization.
T h e carrying out of these principles involves constant and re
sponsible vigilance. T o realize them in any real w ay means a
teaching force fully conscious of the University’s fundamental
functions as the servant o f the state and of society at large, as
well as efficient management and administration. The conduct

THE FUTURE

497

of a state university is a public trust, especially since, for the
most part, its financial support comes from the public treasury.
The University is rightly expected to do an even better than or
dinary job in the administration of its program on the basis of the
funds made available. There can be no tolerance of waste or
of inefficiency.
Our University today, as it enters upon the second century of
its history, stands as a significant symbol of progress in Missouri;
and through the years there has been built into its very bricks
and stones, into its traditions and spirit, the ideals of sacri
fice, and service in a noble and worthy cause. Generations of stu
dents, teachers, administrative officers, and curators have con
tributed their parts. So also have the alumni, the citizens, and
the public officers of Missouri, who, while not directly connected
with the day-by-day work of the University, nevertheless have
had a clear vision of the essential function the University per
forms in the total life of our state. Today we can look back over
one hundred years of work well done. So well done, in fact,
that the University enters its second century secure in the af
fections of Missourians and in their appreciation of the increas
ingly useful service it can render and does render Missouri.
M ay the University of tomorrow, through building constantly
upon the solid foundation laid in the past, continue to merit the
confidence and the loyal support of the great state it serves.

